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MEMORANDUM

SUBJECT:  Vapor Intrusion Pathway Assessment
SPX/Former Marley Pump Company
Davenport, lowa . __
FROM: Jeremy Johnson
Toxicologist
ENSV/AMB

TO: David Garrett
‘ Project Manager
AWMD/RCAP

As requested, we have reviewed the vapor intrusion (VI) pathway assessment
conducted at SPX/Former Marley Pump Company (Marley Pump) site, located in
Davenport, lowa. The intent of our review was to determine whether the previous VI
assessment contained in the 2004 Site Assessment & Risk Evaluation & Response Action
Report has adequately evaluated the pathway. Specifically, we evaluated the assessment
and sampling protocols for consistency with USEPA VI guidance. Below we have
provided a summary of our review, conclusions, and recommendations.

Marley Pump evaluated the vapor into indoor air pathway though the use of the
Johnson & Ettinger (J&E) Model and the collection of soil vapor samples. The J&E
Model was utilized to back-calculate groundwater contaminant concentrations that would
result in indoor air levels equaling a cancer risk level of 1E-04 or hazard index (HI) of 1.
Both the residential and occupational scenarios were used to generate these groundwater
“screening” levels, which were then compared to groundwater monitoring data. Upon
this comparison, Marley Pump found that contaminant levels in groundwater did not
exceed the screening levels. In addition to this evaluation, Marley Pump also collected a
few soil vapor samples in a boring near monitoring well (MW-3d) where the highest
detections of trichloroethylene (TCE) in groundwater had been recorded. Except for
methylene chloride, all other analytes including TCE were not detected with a reporting
limit of 5,000 ug/m However, while not part of a vapor intrusion pathway
investigation, a previous soil vapor investigation in 1994 had detections of TCE and other
volatile organic compounds (VOCs) above 29,000 pg/mr’.



Based on our review of Marley Pump’s VI assessment and existing soil vapor and
groundwater data, Marley Pump has not adequately evaluated the vapor intrusion
pathway. Marley Pump’s assessment is not consistent with the USEPA’s 2002 draft VI
guidance, which should include an evaluation of all vapor sources (groundwater and soil),
a comparison of contaminant.concentrations to generic and semi-site specific screening
levels, and if needed, the collection of direct building related measurements. Marley
Pump’s evaluation focused on groundwater contamination and failed to address residual
soil contamination that may be present under and/or adjacent to the building. As
discussed in EPA guidance, soils represent a greater vapor intrusion threat than
groundwater (USEPA, 2002). Also, Marley Pump’s evaluation of groundwater relied
mostly on J&E modeling, which is intended to be complementary to direct building-
~ related measurements (USEPA, 2002). In using the J&E Model, Marley Pump set

carcinogenic screening levels at a 1E-04 cancer risk, which is the upper end of USEPA’s
acceptable cancer risk range. As discussed in the J&E User’s Guide, the model isa
screening tool and does not predict exact concentrations (USEPA, 2004). With this in
mind, there is little room for error as the screening level cancer risk is at the upper end of
the acceptable cancer risk range. A more appropriate cancer risk level for screening the
pathway is 1E-06, EPA’s point of departure. Finally, the modeling assumed slab on-
grade structures not buildings with basements, which are typically at a greater threat from
vapor intrusion. Buildings with basements could be constructed over the groundwater
“and residual soil contamination in the future.

Although Marley Pump’s vapor intrusion evaluation focused on groundwater
modeling, they did assess the 2004 soil gas samples. However, the detection limits were
too high to accurately evaluate the vapor intrusion pathway (i.e., well above risk-based
screening levels). Also, the vapor samples collected during 2004 focused on the
groundwater contamination (i.e., MW-3d). These samples may not be representative of
conditions under the building or within the areas of residual soil contamination. While
we do recognize the age of the 1994 data and that it may not represent current conditions,
that data was not considered during Marley Pumps vapor intrusion evaluation.

Given that Marley Pump’s VI assessment is not consistent with USEPA guidance,
we have re-evaluated the pathway using groundwater and soil vapor data. Soil data was
not used in the following steps as it generally warrants the collection of building-related
measurements, since reliable soil screening levels cannot be estimated. Despite this we
continued with a streamlined evaluation of the groundwater and soil vapor data by
skipping to the semi-site-specific assessment of the 2002 VI guidance, which includes a
comparison of contaminant concentrations to semi-site-specific screening levels.
Screening levels were developed for both a slab on-grade structure and a building with a
basement. The attenuation factors that were used to derive the slab on-grade screening
levels are based on site-specific information including the depth to contamination (water
table or soil vapor probe depth) and soil type. Attenuation factors for the basement
scenario were based on conservative default values given that the depth to contamination
(<5 feet) prohibits the use of semi-site-specific values. Specifics regarding the
attenuation factors are provided in each table’s footnotes. In addition to the screening,
we also re-ran the J&E Model using default assumptions and site-specific information.



Tables 1, 2, and 3 show the screening level comparisons and the results of fhe J&E

modeling.
Table 1. Soil Vapor Screening (pg/m’)
1,1-DCE 1,2-DCE 1,1,1-TCA TCE
~ (total)

1994 ° 6,000 163,000 >10,000 >29,000
2004 * 5,000U 5,000U 5,000 U 5,000U
Semi-Site-Specific 105,000 nc 31,500 nc 2,600,000 nc 600 ¢
Screening Level (slab
on-grade)3 “
Semi-Site Specific 2,100 nc 630 nc 520,000 nc 12¢
Screening Level
(basement)3 3

U: Analyte not detected (reporting limit shown).

nc: Screening level based on non-cancer hazard index of 1.

¢: Screening level based on a 1E-06 cancer risk level.

! Maximum concentration detected during soil gas sampling in 1994 (TRC, 1994).
2 Maximum concentration during soil gas sampling in 2004 (DECI, 2004). .
3 Screening Level = Risk-based screening level for ambient air/attenuation factor. Risk-based screening levels were derived from
the ambient air screening levels in the Regional Scieening Table at http://epa-prgs.ornt. gov/chemicals/index.shtml. For the purposes
of screening, 1, 2-DCE’s screening level was based on trans-1, 2-DCE. )
4 The screening level assumes a slab-on-grade structure and was developed using a semi-site-specific attenuation factor of 0.002 for
soil vapor based on a depth of 9 feet (i.c., vapor probe depth) and silty clay loam soil type (DECI, 2004). See Figure 3a of the draft
VI guidance (USEPA, 2002).

5 This screening level assumes a building with a basement is constructed above the contamination and was developed using an
attenuation factor of 0.1. This value is recommended for screening soil vapor when the sample or vapor source is within 5 feet of
the slab (USEPA, 2002), which would be the case given shallow groundwater is found at approximately 10 feet below ground
surface. . .

Table 2. Groundwater Screening (ng/L)

1,1- 1,1- cis-1,2- | trans-1,2- | TCE Vinyl

DCA | DCE. DCE DCE - | Chloride
Maximum Detect’ 927 218 19,100 220 30,100 36.1
Semi-Site Specific 33¢ | 955nc | 1853nc | 829nc 15¢ 07¢c
Screening Level (slab
on-grade)z’3 :
Semi-Site Specific 7c 191nc | 371 nc 166 nc 3¢ 02c¢
Screening Level ' '
(base:ment)z’4

ne: Screening level based on non-cancer hazard index of 1.
¢: Screening level based on a 1E-06 cancer risk level.

! Maximum concentration detected during most recent round of groundwater sampling (DECI, 2004).

? Screening Level = (Risk-based screening level* 10 m?/L)/(Dimensionless Henry’s Law*attenuation factor). Risk-based screening

levels were derived from the Region Risk Tables available on-line at http://epa

of screening, cis-1,2-DCE’s screening level was based on trans-1,2-DCE’ screening level.

3 The screening level assumes a slab-on
groundwater based on depth to groundwater of 9.5 feet an

guidance (USEPA, 2002).
4 The screcning level assumes a bui

groundwater contamination (potentially less than 5 feet with a

-pres.ornl.gov/chemicals/index.shtml  For the purposes

-grade structure and was developed using a semi-site-specific attenuation factor of 2E-04 for
d silty clay loam soil type (DECI, 2004). See Figure 3a of the draft V1

1ding with a basement is constructed above the contamination. Given the shallow depth to

factor of 0.001. This upper-bound value is recommended by guidance (USEPA, 2002).

basement), this screening level was developed using an attenuation




Table 3. Johnson & Ettinger Model Run (Slab On-Grade Only)l’2

Predicted Indoor Air | Cancer Risk Non-Cancer HI°
Concentration Estimate’
(ug/m’)

1,1-DCA 0.8 1E-07 0.0004
1,1-DCE 1.65 - 0.002
cis-1,2-DCE* 29 - 0.1
trans-1,2-DCE 0.6 - 0.0004
TCE 78 1E-05 0.4

Vinyl Chloride 0.4 1E-07 0.001

' The model was unable to evaluate the basement scenario given the shallow depth to groundwater (<10 feet). Perthe J&E Model, the
depth to the bottom of the basement floor must be greater than the depth to the water table minus the capillary fringe. At § feet below
ground surface, the basement is within the capillary fringe of a silty clay loam.
% See Attachments for J&E Model input and output files.
3 Risk estimates were calculated according to the industrial air screening level equation provided i in Regional Screening Table User’s
Gulde

4 trans-1,2-DCE is used as a surrogate for deriving health risks for cis-1,2-DCE.

Tables 1 and 2 show that the maximum detected levels of VOCs in soil vapor and
groundwater are above risk-based screening levels for the vapor intrusion pathway. In
regards to soil vapor, the most recent round of soil vapor sampling shows that the
detection limit for TCE far exceeds its screening levels. The detection limits for 1,1-DCE
and 1,2-DCE (total) only exceed the screening level for the basement scenario. 1,1,1-
TCA does not exceed its screening level. When considering the 1994 data, 1,1,-DCE,
1,2-DCE (total), and TCE exceed both of their respective screening levels. As for
groundwater, all contaminants exceeded at least one of their screening levels and TCE
exceeded its screening levels by 100-1000 times. '

The J&E Modeling predicts that only TCE will exceed a cancer risk level of 1E-
06 in slab on-grade buildings. All non-cancer HIs are below one and all other cancer
risks are below 1E-06. Modeling was attempted for buildings with basements, but given
the shallow depth to groundwater, the bottom of the basement would fall within the
capillary fringe. Therefore, the J&E Model cannot be used to evaluate the pathway for
buildings with basements. Keep in mind that the modeling and the semi-site- spemﬁc
screening did not consider residual soil contamination. :

Based on our evaluation of the pathway, there may be the potential for the vapor
intrusion pathway to result in contaminant concentrations in indoor air that pose
unacceptable human health risks to occupants in current and future buildings located on-
site. This is not including the potential threats that residual soil contamination may pose
" to the vapor intrusion pathway. Therefore, we recommend additional investigations be
conducted at the site to evaluate the pathway and determine whether actions are
necessary to prevent exposures. This investigation should account for both groundwater
and residual soil contamination. Also, the evaluation should consider off-site receptors
especially if any structures reside within 100 feet of site-related contamination.
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GW-ADV
Version 3.1; 02/04

Reset to

Defaults

YES

—1

OR

CHEMICAL PROPERTIES SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and initial groundwater conc. below)

ENTER ENTER
Initial
Chemical groundwater
CAS No. conc.,
(numbers only, Cw
no dashes) (pg/lL) Chemical .
{07062 | 9.27E+02 | | 1,2-Dichloroethane |
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Depth Totals must add up to vaiue of Ly (cell G28) Soil
MORE |- Average below grade Thickness Thickness stratum A User-defined
¥ : soil/ to bottom Depth Thickness of soil of soil Sail SCs stratum A
groundwater of enclosed below grade of soil stratum B, stratum C, stratum SCS soil type soil vapor
temperature, space floor, to water table, stratum A,  (Enter value or 0) (Enter value or 0) directly above soil type (used to estimate OR permeability,
Ts Le Lwr ha hg he water table, directly above soil vapor K,
(°C (cm) (cm) {cm) {cm) (cm) (Enter A, B,orC) . water table permeability) (cm?)
| 11.1 I 0 | 290 290 | 0 ] 0 A | SICL SICL ] |
'ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
W Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C
SCS soif dry soil total soil water-fillec SCS soil dry soil total soil water-filled SCSs soil dry " soil total
soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type bulk density, . porosity,
Parameters (/e cms) @ nitless) ( cm:slcms) Parameters (glcms) (unitiess) ( cmal cma) Parameters ( glcmz) (unitless)
I SICL | 1.43 | 0.459 [ 0215 1 C | 1.43 | 0.459 | 0.215 | C | 143 | 0.459:
: ENTER ENTER ENTER ENTER - ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
¥ space Soil-bidg. space space Enclosed Floor-wall Indoor flow rate into bldg.
fioor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate
Lersck AP Lg Weg Hg W ER Qe
(cm) (g/em-s?) {cm) (cm) {cm) (cm) (1/h) (Um)
1o I 40 I 1000 [ 1000 ] 366 I 0.1 I 0.25 ] |
MORE ENTER ENTER ENTER ENTER ENTER ENTER
v Averaging Averaging Target Target hazard
time for time for Exposure Exposure risk for quotient for
carcinogens,  noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
ATc ATne ED EF TR THQ
(yrs) (yrs) {yrs) (days/yr) (unitiess) (unitiess)
[ 70 ] 25 ] 25 ] 250 1.0E-06 I 1

Used to calculate risk-based
groundwater concentration.

1,1-Dichloroethane
10f2




Stratum A Stratum B

CHEMICAL PROPERTIES SHEET

" Stratum A

Water-filled

Stratum C Stratum A Stratum A Stratum A Total Air-filled Floor-

) Source- soil soil soil effective soil soil soil Thickness of - porosity in porosity in porosity in wall
Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam
duration, ‘separation,  porosity, porosity, porosity, saturation, permeability, permeability, permeability, zone, zone, zone, zone, perimeter,

T Ly eaA eaB eac Sie ki ke ky Lex Nes Bacz Oz Kerack
3 3 3 3 3 3 3 3. 2. 2. 2: 3 3 3 3 3 3
(sec) (cm) (cm’/cm”) (cm’/cm’) (cm’/cm”) (cm’/cm”) (cm®) {cm®) (cm”) {cm) (cm’/cm”) (cm’/lcm’) (cm’/lcm’) (cm)
[788E+08 | 200 ] 0244 | 0244 | 0.244 | 0.339 ] 1.71E-09 [ o788 | 135E-09 | 13393 ]| 0459 [ 0060 | 0399 | 4000 |
Area of : Stratum Stratum Stratum Capillary Total
enclosed Crack- - Crack Enthalpy of Henry's law Henry’s law Vapor A B (o4 zone overall
Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective effective Diffusion
ventilation below area below ave. groundwater  ave. groundwater  ave. groundwater ave. soil diffusion diffusion diffusion diffusion diffusion path -
rate, grade, ratio, grade, temperature, temperature, temperature, temperature, _coefficient, coefficient, coefficient,  coefficient,  coefficient, length,
Qbuitding - Ag n Zerack AH,7s Hrs H'ss Wrs D% 0y D*c D D*"; L
(cm’fs) (cm?) (unitless) (cm) {cal/mol) {atm-m*/mol) (unitless) (g/cm-s) (cm’/s) (cm’/s) {cm?s) (cm’ls) (cm%/s) (cm)
["254E+04 | 1.00E+06 | 4.00E-04 | = 0 | 8,510 | 4.84E-04 | 2.07E-02 [ 1.76E04 | 452603 | ©0O0E+00 | O0.00E+00 | 1.48E-04 | 3.09E-04 | 200 |
~ Exponent of Infinite
Average Crack equivalent source Infinite
Convection Source vapor . effective foundation indoor source Unit
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference
length, conc., radius, into bidg., coefficient, crack, number, coefficient, conc., factor, conc,,
L Caource Ferack Qoo Dk Acrack exp(Pe’) a Coutaing URF RIC
{cm) (ug/m°) (cm) (cm’s) (cm?/s) {cm?) (unitless) - (unitless) (ng/m’) (ug/m’)’ (mg/m®)
| 0 [ 1.92E+04 | 0.10 . [ 8.33E+01 | 4.52E-03 ] 4.00E+02 | 232E+200 | 4.14E-05 [ [7796E01 {\ 26E-05 | NA ]

1,1-Dichloroethane
20f2

N



GW-ADV
Version 3.1; 02/04]

Reset to

Defaults

YES

L1

OR

DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in."YES" box)

'CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION {enter "X" in "YES" box and initial groundwater conc. below)

ENTER ENTER
Initial
Chemical "groundwater
CAS No. conc.,
(numbers only,’ Cw
no dashes) (ngiL) Chemical
[ 75354 | 248E+02 | I 1,1-Dichloroethylene |
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Depth Totals must add up to value of Lyy (cell G28) Soil
W Average below grade Thickness Thickness stratum A User-defined
soil/ to boftom Depth Thickness of soil of soil Soil SCSs stratum A
groundwater of enclosed below grade of soil stratum B, stratum C, stratum SCS soil type soil vapor
temperature, . space floor, to water table, | stratum A, (Enter value or 0) (Enter value or 0) directly above soil type {used to estimate OR permeability,
Ts L Lwr ha hs he water table, directly above soil vapor k,
(°C) {cm) (cm) (cm) (cm) {cm) (Enter A, B, or C) water table permeability) (cm?)
| 11.1 | 0 | 290 290 | 0 I 0 A | _SIiCL SICL ] [
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
w Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C
SCs soil dry soil total soil water-fillec SCS soil dry soil total soil water-filled 8Cs soil dry soil total soil water-filled
soil type bulk density, porosity, . porosity, soil type bulk density, porosity, porosity, - soil type bulk density, porosity, porosity,
Parameters 3, o0 3 3 Parameters 3 " 3, 3, Parameters 3, " 3 3,
(glem®) (unitiess) (cmlcm®) (g/cm?) (unitiess) (cmem®) /. (g/em®) unitiess) (cm*/cm’)
| -SICL | 143 | 0.459 [ 0215 1 C | 1.43 | 0.459 | 0.215 ] C | 143 | 0.459 ] 0.215 ]
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
v space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bidg.
floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate
Lerack AP Lg Wp Hg w . ER Quex
(cm) {glom-s%) {cm) {cm) {cm) {cm) (1) {L/m)
[ 10 I 40 | 1000 [ 1000 | 366 [ 0.1 I 0.25 ] s ]
ENTER ENTER ENTER ENTER ENTER ENTER
R Averaging Averaging : Target Target hazard
time for time for Exposure Exposure risk for quotient for
carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
ATc ATne ED EF TR THQ
(yrs) {yrs} (yrs) {days/yr) {unitless) {unitless)
| 70 | 25 ] 25 - [ 250 1.0E-06 | 1

Used to calculate risk-based
- groundwater concentration.

1,1-DCE
10of2



Stratum A Stratum B

Stratum C

Stratum A

DATA ENTRY SHEET

Stratum A Stratum A Stratum A Total Air-filled Water-filled Floor-
Source- s0il soil soil - effective - soil soil soil Thickness of  porosityin  porosity in porosity in wall
Exposure building air-filled air-filled air-filled total fluid intrinsic relative air - effective vapor capillary capillary capillary capillary seam
duration, separation,  porosity, porosity, porosity, saturation, permeability, permeability, permeability, zone, zone, zone, zone, perimeter,
T ) Ly eaA eaB eac See ki ke k, Le, Nez Bacz Ouwcz ~ Xerack
(sec) (cm) (cm’em®)  (cm¥cm?) (em¥em®) (cm®fcm®) (cm?) {cm?) (cm?) (cm) {em%cm®)  (em¥em®)  (cm¥cm®) (cm)
|_7.88E+08 | 200 | 0244 T 0244 ] 0.244 | 0.339 | . 171€-09 ~ | 0789 [ 135609 | 13393 | 0459 | 0060 | 0399 | 4,060- ]
Area of Stratum Stratum Stratum Capillary Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B o} zone overall
Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective effective Diffusion
ventilation below area below ave. groundwater  ave. groundwater ave. groundwater ave. soil diffusion diffusion diffusion diffusion diffusion path
rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, coefficient, length,
Qbuiiding Ag n Zerack AH,1s Hys Hys . Hrs D" D" D¢ D", D'y Ly
€m’s) . (em’)  (unitless)  (cm) (calimol) (atm-m*/mol) (unitiess) (glcm-s) (cm’fs) (cm’/s) (cm’fs) (cm’/s) (cm®/s) (cm)
| 2.54E+04 | 1.00E+06 | 4.00E-04 | 0 i 6,385 | 1.54E-02 | . 6.59E-01 | 1.76E-04 | 390E-03 | 0.00E+00 | 0.00E+00 | 3.97E-05 | 849E-05 | 290 |
Exponent of Infinite
Average Crack equivaient source Infinite
Convection Source vapor effective foundation indoor source Unit
path vapor Crack , flow rate diffusion Area of Peclet attenuation bldg. risk Reference
length, conc., radius, into bidg., coefficient, crack, number, . coefficient, conc., factor, conc.,
LD Csoume Ferack qull Dcrack Acrack eXp(Pe’) o Cbuliding URF RfC
(cm) (pg/m®) {cm) {cm¥s) (cm’/s) (cm?) (unitless) (unitless) (uo/m®) (ug/im)* (mg/m®) ~
| 0 | _1.44E+05 | 0.10 [ 8.33E+01 | 3.90E-03 ] 4.00E+02 | 1.60E+232 - | 1.15E-05 [/ 1.656+00 | \ NA | 2.0E-01 |
|
1,1-DCE

20f2



GW-ADV
Version 3.1; 02/04

Reset to

Defaults

DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

I

OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and initial groundwater conc. below)

ENTER "ENTER
Initial
Chemical groundwater
CAS No. cone.,
{numbers only, Cw
no dashes) {nglL) Chemical
[ 156562 | 1oiEv0a | I " cis-1,2-Dichloroethylene |
ENTER ENTER ENTER ENTER ENTER — ENTER ENTER ENTER ENTER ENTER
. Depth . Totals must add up to value of Lyt (cell G28) Sail
Average below grade Thickness Thickness - stratum A User-defined
soil/ to bottom Depth Thickness of soil of soit Soit 8CSs stratum A
groundwater of enclosed below grade of soit stratum B, stratum C, stratum SCs soil type soil vapor
temperature, ©  space floor, to water table, | stratum A, (Enter value or 0) (Enter value or 0) directly above soil type {used to estimate OR permeability,
" Ts Le Lwr ha hg he water table, directly above soil vapor k,
(°C) {cm) {cm) (cm) (cm) (cm) (Enter A, B, or C) water table permeability) " (emd)
| 11.1 | 0 | 290 290 | 0 | 0 A | SICL SICL ] |
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ‘ENTER ENTER ENTER ENTER
Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C
SCS | soil dry soil total solil water-fillec SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled
soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity,
Parameters {glem®) (unitless) {em’/em’) Parameters (glcm®) {unitiess) {cm*em®) Parameters (glom’) {unitiess) {cmfem®)
[ SICL | 1.43 I 0.459 0215 T C I 1.43 0.459 | 0.215 ] C | 1.43 ] 0.459 0.215
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Enclosed Enclosed Enclosed Average vapor
space Soil-bldg. space space Enclosed Floor-wail Indoor flow rate into bidg.
floor pressure floor floor ‘space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate
Lerack AP Lg Wg Hg w ER Qs
{cm) {g/cm-s?) (cm) (cm) (cm) (cm) (1/h) (Um)
I 10 I 40 I 1000 [ 1000 ] 366 | 0.1 0.25 ] C——s—
ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Averaging Target Target hazard
time for time for Exposure Exposure risk for quotient for
carcinogens,  noncarcinogens, duration, frequency, carcinogens, nongarcinogens,
ATc ATne ED EF TR . THQ
{yrs) (yrs) (yrs) {days/yr) (unitless) (unitless)
| 70 ] 25 [~ 25 ] 250 1.0E-06 | 1

Used to calculate risk-based
groundwater concentration.

cis-1,2-DCE
1of2



DATA ENTRY SHEET

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Totat Air-filled Water-filled

Floor-
Source- soil soil ) soil effective soil . soil soil Thickness of  porosityin  porosity in porosity in " walt
Exposure building air-filled - air-filled air-filled total fluid intrinsic relative air  effective vapor capillary capillary capillary capillary seam
duration, separation,  porosity, . porosity, porosity, saturation, permeability, permeability, permeability, zone, zone, zone, zone, perimeter,
T - Ly eaA eaB eac S ki K ky L. Nez Oacz Oy cz + Xerack
3 3 3 3 3 3 3 3 2: 2 2 3 3 3 3 3 3
(sec) (cm) (cm’/lem”)  (cm’/cm”) (cm’/cm”) {cm“/cm”) (cm®) (cm®) (cm®) {cm) (cm’/cm®) {cm’/cm”) (cm’/cm”) (cm)
| ' 7.88E+08 | 290 | 0244 | 0244 | 0.244 | 0.339 i 1.71E-09 | 0.789 | 1.35E-09 | 13393 | 0459 | 0060 |- 0399 [ 4000 |
Area of : Stratum Stratum Stratum Capillary Total
enclosed ~ Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B8 [0} zone overall
Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective effective Diffusion
ventilation - below area below ave. groundwater  ave. groundwater  ave. groundwater ave. soil diffusion diffusion diffusion diffusion diffusion = path
rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient,  coefficient, coefficient,  coefficient, length,
Qbuiing As n Zerack © AHyrs Hys i H'vs rs : D*", D*s D ()a D" Ly
(em’/s) (cm?) (unitless) (cm) (cal/imol) (atm-m*/mol) (unitless) (g/cm-s) (cm’/s) (cm®/s) (cm’fs) (cm/s) (cm’fs) {cm)
| _254E+04 | 1.00E+06 | 4.00E-04 | o | 7,723 | __2.15E-03 | 9.22E-02 | _176E-04 | 319E-03 | 0.00E+00 | 0.00E+00 | 569E-05 | 1.21E-04 | 290 |
Exponent of Infinite
Average Crack : equivalent source Infinite
Convection Source vapor effective foundation indoor source Unit
path - vapor Crack flow rate diffusion Area of Peclet attenuation bidg. risk Reference
length, conc., radius, into bidg., coefficient, crack, number, coefficient, cone., factor, conc.,
Ly Coource” foack  Qson Dk Acrack exp(Pe') « Couiing URF RIC
em) . (ug/m) (cm) em¥s)  (cms) (cm?) (unitless) (unitiess) __(ugim®) (ug/m®)" (mg/m°)
. Pt >
| 0 | 1.76E+06 | 0.10 | 8.33E+01 | 3.19E-03 ] 4.00E+02 | 464E+283 [ 1.63E-05 | / 287E+01 NA | 35E-02 ]
cis-1,2-DCE

20f2



GW-ADV
Version 3.1; 02/04]

Reset to

Defaults

L

MORE
¥

MORE
¥

DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

1

CALCULATE INCREMENTAL RISKS FR

YES

OR

OM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and initial groundwater conc. below)

ENTER ENTER
Initial
Chemical groundwater
CAS No. cong.,
(numbers only, Cw .
no dashes) (ngll) - Chemical
| 156605 | = 220E+02 | | trans-1,2-Dichloroethylene |
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER A ENTER
Depth Totals must add up to value of Ly (cell G28) Soil
Average below grade Thickness Thickness stratum A User-defined
soil/ fo bottom Depth Thickness of soil’ of soil Soil 5CS stratum A
groundwater of enclosed below grade of soil stratum B, stratum C, stratum SCSs soll type soil vapor
temperature, space floor, to water table, | stratum A, (Enter value or 0) (Enter value or 0) directly above soil type (used to estimate OR permeability, -
Ts L¢ Lwr ha hg he ‘water table, directly above soif vapor k,
(°C) (cm) {cm) {cm) {cm) {cm) (Enter A, B, or C) water table permeabilty) (cm?)
| 11.1 | 0 [~ 290 290 | 0 | 0 A i SICL SICL ] [
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C
SCs soil dry soil total soil water-fillec SCS soil dry soil total soil water-filled SCs soit dry soil total soil water-filled
soil type buik density, porosity, porosity, soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity,
Parameters (glcma) (uni=ﬂess) (cmalcma) Parameters » (glcma) gnitless) . (cm:s/cma) Parameters (g/cma) M‘ess) ) (cmalcma)
| SicL | 1.43 ] 0.458 1 0215 | [ | 1.43 | 0.459 | 0215 | C | 1.43 I 0459 | 0215 |
ENTER ENTER ENTER ENTER | ENTER ENTER ENTER ENTER
Enclosed Enclosed Enclosed Averagse vapor
space Soil-bidg. space space Enclosed Floor-wall Indoor flow rate into bldg.
~ floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate
Lereck AP L Wg Hs w ER Quo
{cm) (g/cm-sz) {cm) {cm) {cm) {cm) {1/h) ({Lim)
[ 10 ] 40 ] 1000 [_1000__] 366 I 01 I 0.25 ] s ]
ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Averaging . Target Target hazard
time for time for Exposure Exposure risk for quotient for
carcinogens,  noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
ATe ATne ED EF TR THQ
(yrs) {yrs) (yrs) (days/yr) (unitless) (unitless)
[ 70 | 25 1 25 ] 250 1.0E-06 | 1

Used to calculate risk-based

groundwater concentration.

trans-1,2-DCE
1of2



Stratum A

DATA ENTRY SHEET

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Total Air-filled Water-filled Floor-
Source- soil soil soil effective soil soit soil Thickness of  porosityin  porosity in porosity in ‘wall
Exposure building air-filled air-filled air-filled total fluid intrinsic relative air  effective vapor capiliary capillary capillary capillary seam
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, zone, zone, zone, zone, perimeter,
T Ly eaA eaB eac See K, K ky Lez Nez Oacz Owca Xerack
3 3 3 3. 3 3. 3 3 2 2 2 3 3 3 3 3 3:
(sec) (cm) (cm’/cm®)  (cm“/cm”) (cm“/cm”) (cm’/cm”) (cm®) (cm®) (cm?) (cm) (cm’/cm”) (cm’/cm”) {cm“/cm”) {cm)
_7.88E+08 | 290 | 0244 | 0244 | 0.244 | 0.339 ] 1.71E-09 [ 0789 | 135E09 | 13393 ] 0459 | 0060 | 0399 [ 4000 |
Area of Stratum Stratum Stratum Capillary Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C zone overall
Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective ‘effective Diffusion
ventilation below area below ave. groundwater  ave. groundwater  ave. groundwater ave. soil diffusion diffusion diffusion diffusion diffusion path
rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, coefficient, length,
Qbuiding Ag n - Zorack AH, 15 Hys H'rs Hrs D*"a D% [)l® D%, () Ly
(em’/s) (cm?) (unitless) (cm) (cat/mol) (atm-m®/mol) (unitless) (glcm-s) (cm®/s) (cm’ls) (cm’/s) (cm?ls) (cm’ls) (cm)
L 254E+04 | 1.00E+06 | 4.00E-04 | 0 | 7,125 ] 5.20E-03 ] 2.23E-01 | 1.76E-04 3.06EQ3 | 0.00E+00 | 0.00E+00 | 403E-05 | 859E-05 | 290 |
Exponent of Infinite
Average Crack equivalent source Infinite
Convection Source vapor effective foundation indoor source Unit
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference
length, conc., radius, into bidg., coefficient, crack, number, coefficient, conc., factor, conc.,
Ly Csource Terack Qs Dee Acrack exp(Pe') 12 Chuitding URF RfC
(cm) (pg/m’) ___ (em) (cm’/s) (cm’fs) (cm?) (unitiess) (unitless) (ug/m’) (ug/m’)’ (mg/m’)
= ‘
| 0 | 490E+04 ] 010 ] 8.33E+01 | 3.06E-03 | 400E+02 | 3.01E+295 | 1.16E-05 [(' 5.69E-01/ | NA [_7.0E-02 ]

trans-1,2-DCE
20f2



GW-ADV
Version 3.1; 02/04)

Reset to

Defauits

v

DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

1

YES

CALCULATE INCREMENTAL RISKS FR

OR

OM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and initiat groundwater conc. below)

Used to calculate risk-based

groundwater concentration.

Trichloroethylene
10of2

ves ,
ENTER ENTER
Initial
Chemical groundwater
CAS No. conc.,
(numbers only, Cw
no dashes) (ng/L) Chemical
[7e016 | s01E+04 | | Trichloroethylene ]
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Depth Totals must add up to value of Ly (cell G28) Soil
Average below grade _ Thickness Thickness stratum A User-defined
soill to bottom Depth Thickness of soil of soil Soil SCS stratum A
groundwater of enclosed below grade of soil . stratum B, stratum C, stratum SCS soil type soil vapor
temperature, space floor, to water table, stratum A, (Enter value or 0) (Enter value or 0) directly above soll type (used to estimate OR permeability,
Ts L Lwy ba hg he water table, directly above soil vapor k,
(C {cm) {cm) {cm) {cm) (cm) (EnterA, B, or C) water table permeability) (cmz)
| 11.1 | 0 | 290 290 | 0 | 0 A | SICL SICL | |
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C
SCS soil dry soil total soil water-fillec SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled
soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type ° bulk density, porosity, porosity,
Parameters { glcma) @ nitless) [ cm’ Icms) Parameters { glcmz) (unifiess) (cm3 ,cma) Parameters ( g/cma) (gniﬂsss) ( CI'I'|3 ,cma)
| SICL 1 143 | 0.459 [ 0215 | C ] 1.43 I 0.459 | 0.215 I C | 143 | 0.459 | 0.215 ]
ENTER ENTER ENTER’ ENTER ENTER ENTER ENTER ENTER
Enclosed Enclosed Enclosed Average vapor
space Soil-bldg. space space Enclosed Floor-wali indoor flow rate into bidg.
floor pressure floor floor space seam crack air exchange OR
thickness, differential, fength, - width, height, width, rate, Leave blank to calculate
Lerack AP g Wg Hg w ER Qi
(cm) (=glcm-sz) (cm) {cm) (cm) (cm) {1/h) (Lim)
| 10 f 40 I 1000 1000 | 366 | 0.1 I 0.25 ] C 5]
ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Averaging Target Target hazard
time for time for Exposure Exposure risk for quotient for
carcinogens,  noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
ATc ATne ED EF TR THQ
(yrs) (yrs) (yrs) (days/yr) (unitless) (unitle§s)
[ 70 | 25 | 25 | 250 1.0E-06 I 1



DATA ENTRY SHEET

Water-filled

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A . Stratum A Total Air-filled Floor-
Source- soil soil soil effective soil soil soil Thickness of .  porosityin =~ porosity in porosity in wall
Exposure building air-filled air-filled air-filled total fluid intrinsic relative air  effective vapor capillary capillary capillary capillary seam
duration, separation,  porosity, porosity, porosity, saturation, permeability, permeability, permeability, zone, zone, zone, zone, perimeter,
T Lt eaA eaB eac Sie ki Keg Ky, Lz Nez Bace Ow.cz Xerack
(sec) (cm) (emem®)  (cmem®) (em*em®) {cm¥cm®) (cm?) (cm?) (cm?) {cm) (cm¥em®)  (em¥em®)  (em¥em?) {cm)
[ 788E+08 | 290 . | 0244 | 0244 1} 0.244 [ 0.339 ] 1.71E-09 | 0789 | 13se09 | 13393 | 0459 | 0060 | 0399 | 4000 |
Area of Stratum Stratum Stratum Capillary Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B [} zone overall
Bidg. space to-total depth’ vaporization at constant at constant at viscosity at effective effective effective effective effective Diffusion
ventilation below area below ave. groundwater ave. groundwater  ave. groundwater ave. soil diffusion diffusion diffusion diffusion diffusion path
rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient,  coefficient, . length,
Quuiding Ag n Zerack AHy1s Hrg H'rs Hrs D%, D% D¢ D*",, 0" Ly
(cm*s) (cm?) (unitless) {cm) (cal/mol) (atm-m*/mot) (unitless) {g/cm-s) (cm’/s) (cm’/s) {cm?/s) (cm’fs) {cm®/s) (cm)
[_2.54E+04 ] 1.00E+06 | 4.00E-04 | 0 i 8,543 [ 5.08E-03 | 2.18E-01 | 176E-04 | 342E03 | 0.00E+00 | 0.00E+00 | 4.10E-05 | 877E-05 | 290 |
Exponent of Infinite
Average Crack equivalent source Infinite
Convection’ . Source vapor effective foundation indoor source Unit
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference
length, conge., radius, into bldg., coefficient, crack, number, . coefficient, conc., factor, conc.,
Lp Csource Terack Qsoil Dcm‘:k Actack exp(Pe') o Cl-mildin;: URF RfC
(cm) (ug/m®) {cm) {cm®s) (cm’/s) (em®) (unitiess) (unitless) (ng/m®) (ng/m®)" (mg/m’)
p
] 0 | 6.55E+06 | 010 | 8.33E+01 | 3.42E-03 ] 4.00E+02 [ 298E+264 | 1.18E-05 |/ 7.76E+01 |\ 11E04 | 4.0E-02 |

Trichloroethylene

20f2



GW-ADV
Version 3.1; 02/04

Reset to

Defaults

MORE
¥

MORE
¥

MORE |
* .

DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

I

OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter X" in "YES" box and initial groundwater conc. below)

1of2

ENTER ENTER
Initial
Chemical groundwater
CAS No. conc.,
(numbers only, Cw
no dashes) {ug/L) Chemical
[ 75014 ] 361E+01 | | Vinyl chloride (chioroethene)
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Depth Totais must add up to value of Ly (cell G28) Soil
Average " below grade Thickness Thickness stratum A User-defined
soil/ to bottom Depth Thickness of soil of soil Soil SCSs stratum A
groundwater of enclosed below grade of soil ; stratum B, stratum C, stratum SCSs soil type soil vapor
temperature, space floor, to water table, stratum A, (Enter value or 0) (Enter value or 0) directly above sqil type {used to estimate OR permeability,
Ts Le Lwr ha he he - water table, directly above soil vapor ky
(°C) {cm) {cm) {cm) (cm) {cm) (Enter A, B, or C) water table permeability) (cm?)
1 11.1 I 0 | 290 290 | 0 | 0 A | SICL SICL ] [
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ‘ENTER ENTER ENTER
Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C
8CS soil dry soil total soil water-fillec SCS soil dry soil total soil water-filled §CS soil dry soil total soil water-filled
soil type bulk density, porosity, porosity, soil type bulk density, porasity, porosity, soil type bulk density, porosity, porosity,
Parameters (glcma) (unitless) (cmslcms) Parameters (g/cma) (unitiess) { cms,cma) Parameters (g,cma) (unitless) ( cmslcm:’)
| SICL | 1.43 | 0.459 | 0215 | [¢] | 1.43 0.459 [ 0215 | [ 1 143 | 0.459 | 0215 |
ENTER ENTéR ENTER ENTER ENTER ENTER ENTER ENTER
Enclosed Enclosed Enclosed Average vapor
space Soil-bldg. space space Enclosed Floor-wali indoor flow rate into bidg.
floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate
Lerack AP Ls Wg Hg w ER Qeoit
{cm) (glom~s?) (cm) {cm) {cm) (cm) (1/h) {Lim)
[ 10 I 40 I 1000 [ 1000 ] 366 - 0.1 0.25 ] 5 ]
ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Averaging : i - Target Target hazard
time for time for Exposure. Exposure risk for quotient for
carcinogens, . noncarcinogens, duration, - frequency, carcinogens, noncarcinogens,
ATc ATne ED EF TR THQ
{yrs) (yrs) (yrs) (days/yr) {unitless) (unitless)
| 70 ] 25 I 25 ] 250 1.0E-06 | 1
Used to calculate risk-based
groundwater concentration.
Vinyl Chloride



DATA ENTRY SHEET

) Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Total Air-filled Water-filied Floor-
o Source- soil soil soil effective soil soil soil Thickness of  porosity in porosity in porosity in wall
' Exposure building air-filled  air-filled air-filled total fluid intrinsic relative air  effective vapor capillary capillary capillary capillary seam
duration, separation,  porosity, porosity, porosity, saturation, permeability, permeability, permeability, zone, zone, zone, zone, perimeter,
T Ly eaA eaB Bac Se ki Kea ky Le Nez Oacz Bucz Xerack
(sec) (cm) (cm¥emd) (cm%cm®) (cm’/cma) (em¥cm®) (cm?) (cm?) (cm?) (cm) (cmalcms) (cm:’/cma) (cmalcm:’) {cm)
[ 788E+08 | 200 | 0244 | 0.244 | 0.244 ] 0.339 I 171E-09 | 0789 | 135609 | 13393 | 0459 | 0060 ] 0399 | 4000 |
Area of Stratum Stratum Stratum Capillary Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A 8 C zone overall
Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective effective Diffusion
ventilation below area below ave. groundwater  ave. groundwater  ave. groundwater ave. soil diffusion diffusion diffusion diffusion diffusion path
rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient,  coefficient, length,
Qpuiing As n Zerack AHyrs Hys Hrs Hrs D¥s D% D*c D*' D La
{em’fs) (em®)  (unitless)  (cm) (cal/mol) (atm-m*/mol) (unitiess) (glem-s) (cm’ls) (cm?/s) (cm’/s) (cm’/s) {cm®/s) (cm)
[ 2.54E+04 | 1.00E+06 | 4.00E-04 | 0 | 4,988 | 1.78E-02 ] 7.65E-01 | 176E-04 | 459E03 [ 0.00E+00 | 0.00E+00 | 4.62E-05 | 9.88E-05 | 290
Exponent of Infinite
Average Crack equivalent source Infinite
Convection Source vapor effective foundation indoor source Unit
path vapor Crack flow rate diffusion Area of Peclet attenuation bidg. risk Reference
length, cong., radius, into bidg., coefficient, crack, number, coefficient, conc., factor, conc.,
Lp Csource Ferack Qsoil Dcrack Acmck exp( Pef) a Cbuildmg‘ URF RiC
(cm) (ng/m’) (cm) (ems) (cm’ls) (cm?) (unitiess) (unitless) _ugimd)_ (pg/m’)’ (mg/m®)
, AN
] 0 |_276€+04 | 010 [ 833E+01 | 459E-03 |  4.00E+02 143E+197 | 133605 ]| 369E-01 | 8BE06 | 1.0E01 |
[ _Eno ]
Vinyl Chioride

20f2



